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(54) INTEGRATED SEMICONDUCTOR OPTICAL ELEMENT AND ITS MANUFACTURE 

(S7)Ahstract 

PROBLEM TO BE SOLVED; To make it possible to generate an outgoing 
waveguide light beam while an influence of stray light is reduced, and 
reduce the number of manufacturing steps. 
SOLUTION; In an optical element an oscillation region 100 and an 
optical modulator region 200 are formed integrally, and an active layer 
2Ga of the oscillation region 100 and a modulation absorption layer 26 of 
the optical modulator region 200 are joined continuously. In addition, a 
stray light absorption layer 20b is formed at a position lower than that of 

rptlon layer 28, and the stray light absorption layer 
20b ■ ! • nded from the joined part between the active layer 20a of the 
oscillation region 100 and the modulation absorption layer 28 to a 
position just in front of an outgoing edge face 19 of the optical 
modulator region 200. 




* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this trans 1st ion. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[0iaim(s)J 

[Claim Ijln an accumulated type semiconductor ight cerp .so e child wit! ,vhon , f on and an 

optical modulator region unite with, and an active layer of said oscillation region and a modulation absorption 
layer of said optical modulator region are combined continuously, An accumulated type semiconductor light 
corpuscle tray light a „ layer below said modulation absorption layer, and having 

f s o J ' tion layer ^on a Pond part of sa<c a ;t ve aye- and ea a modulation absorption 

layer to a position in front of an emitting end surface of said optical modulator region. 

tor sight corpuscle child rsavmg ;c ^ 
absorption layer and said active layer, and a presentation as the same composition in the accumulated type 
semiconductor sight corpuscle child according to claim 1. 

[Claim 3]An accumulated type semiconductor light corpuscle child's manufacturing method characterized by 



comprising the following. 

A process of forming a selective growth mask in the surface of said 1st conductivity type substrate of said 
optica! modulator region in manufacturing an accumulated type semiconductor light corpuscle child by whom an 
oscillation region and an optical modulator region unify, and an active layer of said oscillation region and a 
modulation absorption layer of said optica! modulator region are continuously combined on the 1st conductivity 
type substrate. 

* P»e> ess of fo g ffract - ) s>»-- ng the surface of the 1st conductivity type substrate of sale oscillation 
regions other than this selective growth mask. 

A process of forming the 1st cladding layer on this diffraction grating. 

i fee sf said 

optical modulator region on this 1st cladding layer and said selective growth mask, A process of -w-.m me sold e 

a.ft f * ' , - <• .m s< % tive g oota *- c » ' ^as^ , 

and this selective growth mask bottom one by one, and forming a slot In said optical modulator 'moon, A process 
of removing said etching mask of said oscillation region and said optical modulator regno A process of forming a 
stray light absorption layer simultaneously on said 1st conductivity tyoe substrate exposed to said slot bottom 
of an active layer ana said optical modulator region on said 1st cladding layer of said oscillation region, A 
pi-cm as v-> * <■ <. - ' -r-ously on this stray light absorption layer and said active 

ay^ A process c add /er on said 2nd clacdt >. s 'ornor a 

j a 3 x x * s ,+ e m-nvm? d>*r r ^' ^ 

>U o ^ o - of making it combining with sa d act s r orming a 

modulation absorption layer on this 3rd cladding layer. 



[Transition done.] 
* NOTICES * 

-c i - ^ ^ os 

I. This document has been translated by computer. So the transistor rra\ net railed the o 
_ v tot be translated 

ar slated 
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[Detailed Description of the Invention j 

[0001] 

[Field of the Invention] This invention relates to an accumulated type semiconductor light corpuscle child and a 
no mfactt t m a if o s \ 
[0002] 

[Description of the Prior Art] There is an element currently indicated by JP,%~71SB3A as a conventional 
accumulated type semiconductor light corpuscle child (optica! modulator type integration laser;. This; Integration 

- ield and the optsca; m - * * o 

And the aodve say a ase beam Is provided In the D8R laser field. 

On the Other hand, the modulation absorption layer for entering and carrying out light modulation of the laser 

v - ~ provided m the optical ■ ' o - * "egion. 
The active layer and the modulation absorption layer are combined linearly. And in this integration laser, the 
stray II absorpt e >n * c on -a a sat c^ absorptio? ayer *o absori g s st i v synchrotron 
o, x> "^o^ ithe * ipper part of an optical modulator re 

L0003] 

[Problem^ be Solve! 1 s InventionjHowever, when manufacturing the conventional integration iase? n 
order to grow up too lever of an oscillation region and an optical modulator region separately, mismatching arises 
In the plane of union of en active layer and a modulation absorption layer. That is. a plane of union with the 
active a t e- o si it -'mo - to 1- a ° n^*~ ctn^-e-e - tts^essa ~c o t. >. m„ ~ 3" 



called.) shape with a certain curvature which looks at a section, and produces a level difference in a plane of 
union. If such mismatching arises, the stray light produced by the scattered reflection of waveguide hght or 
leakage in the bend pert of en active layer and a modulation absorption layer will spread the layer of the 
modulation absorption tay^r bottom. 

:[0004jsinoe [ appropriate ] it was alike a^d the conventional integration laser has provided r *• v* - 
absorptlon layer In the modulation absorption layer upper part, it cannot absorb the stray light which spreads the 
modulation absorption layer bottom. For this reason, it had become the cause of being unable to quench tho 
stray light oven if r impresses voltage to an optical modulator region, therefore degrading a quenching 
characteristic. 

OiX * - _ ^ -o * si s^i" < c 4 . ^vm m> eg < v ta 

t c ft t a - opt ca fiber and 

tegration ass as fo med re was a p - - ,o ng efflcie a\ fe 

OOOBjIn the onventiona tionla since t tra ight absc tion la> est ^e emltt , ere 

so race d g t I b r ^ cts s v j 

t which is no if < Ight 

[QGQ?]When manufacturing the conventional integration laser; the DBR laser field and the optical modulator 
region are for; a i - jepende by. respective * F 3? th 5 reason the aotim counts.' nc msec and t had oeeome 
a cause of the cost hike. 

[OOOSjThen. an. appearance of the manufacturing ~e- < r 

can reduce the accumulated type semiconductor light corpuscle child who reduces the influence of the stray 
* emit and a manufacturing process was desired. 

[0008] 

[yeans for Solving the FrobietnjFor this reason, in an accumulated type semiconductor light corpuscle child with 

horn according to the mulated ty ht corpuscle chile v 

region and an optica! modulator region unite with, and' an active layer c* a s„ atlon eg 
absorption layer of an optical modulator region are. combined continuously, A stray light absorption layer is 
provided below a modulation absorption layer, and this stray light absorption layer is provided from a bond part 
of an active layer and a modulation absorption layer to a position in front of an emitting end surface of an optical 
modulator region, 

[QOIOjThus, In this invention; since a stray light absorption layer is c - v v><- « N 

the strvs > u a , a modulation absorption layer produced in a bone am i urn WW joint part,- of an 

active layer and a modulation absorption layer is absorbable by a stray light absorption layer, 
[001 A stray * absorption layer is provided from a bond part of an active layer and a modulation absorption 
layer to a position In front of an emitting end surface of an optical modulate- - .... t 

v. position before an emitting end sura r a- optic; mod iter r 
eason, s * stra „ ti I ernained without being absorbed by a stray light absorption layer are 
livermde {hce the 1 st conductivity type » % 

end =»rtace i~<~ v ^ 

sfk ctad « ice. a \ oe wh ch it has n a 

[Q01"2]k is good to have considered material of a stray light absorpt a? a\ o a s 
presentation as the same composition preferably in implementation of this invention. 

[001 3] Since a stray light absorption layer and an active layer can be formed at 1 time of a process by having 
such composition, improvement In workability can be aimed at compared with the former, 
[00 i 4] According to a method of manufacturing an accumulated type semiconductor light corpuscle child of this 
nventlo c dty type substrate in manufacturing a- accumulate ? doctor light 

w, jtsc i ■- I s >clllatlon region and an optica jlator reg t - ctivs layer of 

a osc atios modulation at pticai a tor region are cuslj 

x * ces ; ffo - , ,< o v e grc th mask in the surface of the 
o do i a tor - eg! or. A terming a diffraction grating in th i ( « 

ve growth mask A process f form o - * / m -m ' s&and 
shape In a process of forming the 1st cladding layer on this diffraction grating, and a field by the side of an 
emitting end surface of an optical modulator region on this 1st cladding layer and s selective growth mask, A 
process of removing a part of 1 st conductivity type: substrate Of a selective growth mask exposed in addition to 
this etching mask, and this selective growth mask bottom one by one, A process of removing an etching mask of 
an osc iat i re e rt snd an optical modulaior region, and forming a sic* in an opto- mods, ate r< g - A p ocess 
of forming a stray light absorption layer simultaneously on the 1st conductivity type substrate exposed to the 
slot bottom of an active layer and an optical modulator region on the 1 st cladding layer of an oscillation region. 



and a process- of forming the 2nd cladding layer simultaneously on this stray light absorption layer and an active 
layer further, After removing a selective growth mask which remains in the optical modulator region side, a 
process of forming the 3rd cladding layer on ths 2nd cladding layer of an optical modulator region and the 1st 
conductivity type substrate, and a process of making It combining with an active layer and forming a modulation 
absorption layer on this 3rd cladding layer are Included. 

[QQ15jSin.ee the 2nd cladding layer that forma simultaneously an active layer of an oscillation region and a stray 
light absorption layer of an optical change machine field, and is formed or: He a<:bve lave- concerned end a stray 
light ahsommon me la formed simultaneously according to the manufacturing method of this ^ c a renting 
counter con be reducsd compared with the former.. Therefore, 3 KOKUTO doom of a pam end a prudent in which 
s en- mo sis ma m 

[00161 

Embeds - erance to fig * 

corpuscle clod of I. he invention and especially here explain per embodiment of distributed feedback (DF8) laser 
with a modulator, and a manufacturing method for ths same. The size, shape, and arrangement relationship of 
each constituent are only shown roughly, therefore this invention is not limited to the example of a graphic 
display at all to such an extent that drawing 1 - 5 can understand this invention, 

^ . - - < n per 

st"uc:u^ " + " D~R a ■> nventton Drue f 

explaining the main structures of a DF8 laser with a modu ? o -m < ^ 

section in the position out along with the waveguide. In drawl x v <• 

for the part 

"30 1 8 ""^e i N me cpm - s iunlator region 200 unify the Q~B aser a tn a moduiaior of 

this invention, and the active layer 20a of the oscillation region 100 and the modulation absorption layer 26 of 
the eptleai modulator region 200 are combined continuously (drawing y and drawing Jl). 

I9j. T or rsed one by one on ths 1st cerdu ^ >. - HW 5 

substrate) 10, respectively. It has the diffraction .gating 14, the 1st cladding layer OwInGaAs layer) 1 8, the 
active layer 20a, the 2nd cladding layer (p-InP layer) 22a, the 5th cladding layer (p~\nP layer) 30. the i at contact 
'ayer Cd-v C >c, ver v nd the 1st o type electrode 34. Here, the oscillation region 100 is also called a laser 
region, 

- 1 ar, and in the surface of the * s formed » 

may be produced. The I a: . 2 s used 

as n-JnP substrate in this example of composition. Make ths 1st cladding layer 1 6 into n-lnGaAs layer, a id the 
active layer 20a is used as the layer of five cycles for example, it comprises InGaAsP layers and an InGaAs 
layer. The 2nd cladding layer 22a is mads into p~lnP layer, the 5th cladding layer 30 is made si , * - he 

1st contact layer 32a is -own into p-InGaAs layer, and the 1st p type electrode 34 is made into Cr/'Au, 
, v ■-. . - on 200, The stray light, absorption layer 20b formed erne by 

ne o he 2nd cladding layer sp 

cladding layer (n-lrp layer) 24. the modulation absorption layer 26, toe *z*i cladding s I aver) 28 th« 

5th cladding layer <p-i,nP layer) 30, the 2nd contact layer (p~InGaAs layer) 32b. and the 2nd p type electrode 38. 

x ^ x a^cp: c v r m / " 

c v ^^ccaJdng -we* 22*- <. , «^e 24 

GaAsP aycrs * m \ e - . t mo 

absorption layer 26. it. is considered as the layer of seven .. es, the 4 cladding is 8 3 into p~h 

layer, the 2nd oorcact layer 32b ;s made Into o- ? rGaAs layer, and the 2nd p type electrode 38 Is made Into 
Cr/Au. 

[0023]The stray light absorption layer 20b and ths 2nd cladding layer 22b are formed all over the slot established 
in the substrate HI. and the surface of the 2nd cladding layer 22b is formed as a fiat face so that it may become 
He diffrac c " I with ths sa m Rat s; v c< ui 1 mntlaiiy. 

0024 fhe c \r uaye- 16 am 3rd ~ a ^ arc I see ~ " > one 

^ o - -a "m ram T^mi Ti ■* , " "ce m. ate Hse r* o» ' 2 ! ^ 
are formed so that It may become the same side substantially. 

[0025j!'he 2nd cladding layer 22a and the 4th cladding layer 28 are formed so that it may become one Oat face 
substantially. 

[00 2 yl cm stray light absorption layer 20b and the 2nd cladding layer 22b are formed from the bond part (butt 
joint bond part) of the active layer 20a and the modulation absorption layer 26 to the position in front of the 
vf . v. t a ^„ - v, , „ m i - 1 23 t^ s ^ 

[002?]The active layer 23a forms the optical waveguide of the laser region 100, and the modulation absorption 



layer 26 forms the optica; waveguide of the optical modulator region 200. And these layers 20a and 26 are 
constituted in toe shape of mesa 51 on the substrate 10 at least (drawing U 

[O02S]Ihs diffraction grating 14, the 1st cladding Save? Hi the rci ve layer 20,5 2nd cladding layer 22a and and 
the 8th cladding layer 30 constitute the laser region 100 from this example of mesa composition, On the other 
hand the optical modulator region 200 consists of the stray light absorption layer 20b, the 2nd cladding layer 
22b. the 3rd cladkfing layer 24, the modulation absorption iaye- 2.6, the 4th cladding layer 28, and the 5th cbading 
ayer 30. On bo both the c g ce^ f s - 

layer 48 is embedded, for -co (drawing * 

e fcc s aye? 12a of the asar regie J e 2nd ntact b> 321: he optics! mode 

;gk>n 20C t ~ the lase d 

the 1st p type electrode 34 and the 2nd p type electrode 38 are formed, respectively on each 1st and 2nd 
contact layers 32a and 32b. 

[OOSOjOn the other hard, the n type electrode 38 common to the laser region 100 end the optics! modulator 
region 200 is formed in the rear face of the substrate 10. The antireflecbon film 40 Is formed ro the omitting end 
surface 19 of the optica; modulator region 200. 

.O'V^lf - r > - - - r ~ < n-v gat aoscrp" o ^ _\ - ^ - \ - - - „ „ > o 
yer £8 hot on the t d part of the active layer 20a and the modulation absorption 

layer 8 s absorbable ray light absorption layer 20b of the optical modulator region 200. For this 

reason, the stray light emitted com- the emitting end surface 18 of the optical modulator region 200 is separable 
from waveguide light. 

[OOS:" n this love sorp yer 20b is formed j hf « 

the * ~ :r: :•> mm < mponeots v v. to V 

absorbed by the stray iigftf absorption layer 20b are scattered abojf > n* ^ . "tig 

emitting - which is reflected In the emitting end surface 19 and returns to the laser 

region 100 also decreases. Therefore, the Influence which it Is reflected by the emitting end surface 19 and the 
st' ay . got \)j t of the laser region 100 can be reduced. 

2,, Me t S -t explains per transfer mode! of waveguide u -t ? cm stray light 

J j-v a 3 :^ sure »c exp a ning signs that waveguide light and the stray light when the DFB laser with a 
modulator of this invention is used spread. 

j.omlng the core to^c rtog a n < <-> - 1 f nt ^< e el 

^ a v * v, v. ' ' o b f p v r } m ( m 

that For this reason, mismatching arises In the connecting part, of the laser region 100 and the optical modulator 
region 200. That is, in the bond part 44 of the laser region 100 and the optical modulator region 200, the stray 
-v. 2m o 2 addhg layer {p~lnP layer) 22b« the 3rd cladding layer (n~InP layer) 24, and 
> c< 28 serve as the cu vature faces 50 of a c s 

een in tl t this reasor st-ay s fg it (SL e active 

layer 20a and the modulation absorption layer 28 is spread toward under surface thai - m< d i a absorption 

layer 28 by the difference of a refractive index between t rt e i „ 

layer 28, and the 3rd cladding layer 24. Since the stray I ghi 1 

absorption layer 28 bottom, the stray hght (SL) spread the 3rd clao - * ~ " c ~~ r - _ >rac> <. •> 

SOn s absorbed. 

I -m - - - cm o , ight component c - cv o m >- 

stray light absorption layer 20b are scattered o P bstrate dec i< -face sid < c 

the stray light, absorption layer 20h t m reflectance in the emitting end surface 18 becomes small. 
[0036] [Operation of a DFB laser with a modulator] Next, with reference to drawing 2. it explains per operation of 
a DFB laser with a modulator.. 

L0037jlf forward bias current is impressed to the 1 st p type electrode 34 of the laser region 1 0ff a laser beam 
v h e> n^ t- 

„o hi ed wit a e laye 20a 

[0038jNext by impressing reverse bias voltage to the 2nd p type electrode 36 of the optical modulator region 
200, reverse bias voltage is Impressed to the modulation absorption layer 28, and an absorption index Increases. 
As a result, the itenslt\ nodulat i of ght (w; eguide ght ^hleh spreads the nodulaiion absorption layer 
26 becomes possible. 

ao jf the cot ve <■ % 20a i x o the rv odt 
absorption layer 28 is spread toward the modulation absorption layer 28 bottom, and reaches the stray light 
absorption layer 20b. Therefore, the stray light is absorbed by the stray I ght absorption layer 20b, 
[0040][Manv.facturing method of a DFB laser with a modulator] Next with reference to drawing 2 drawing 4. end 



*<ra -mg 4 and c a> *ng ? are t is seetio la views *Oi e>o u mg t l « mans fact > \ p c ^ - DF8 lase th 
modulator. [ o f drawing 5 ) 

[0041]According to this embodiment, n-InP substrate is used as the 1st ccnductiv'tv type substrate 10. First, 
the laser region 100 and the optica! modulator region 200 are formed or; t.h : s rv InP substrate 10. 

1 - r selective growth uJ 12 ,s ]orm&d in the surface of rv-!nP * ;mt - - , opt -s 

modulate- "V c >■ ■> ^ <■ *<■ <. -v * ! - d_ c Ov. ""~ * z 0 

thous s SIGN tiki may bo used instead of a SiO, h* r 

[0043]Next, the surface of m-inP substrate 10 used as the laser region 100 is etched, and the diffraction grating 
14 is formed ((8) of drawing 4) Here, the diffraction grating 14 ss forme: 1 in predetermined even pitch 
[0044]Next the 1st cladding layer Cn-ioGsAs layer) 16 is formed on the diffraction grating 14 using metal- 
organic chemical vapor reposition i'MOVPE method) ((C) of drawing 4). According to this embodiment, the 1st 
>- laye i a grating en needed layer, 

0O45]Ne.x ! v a ape s formed in the field 2 se side < - v, ^ a 

surface it) of the optical modulator region 200 on the 1st cladding layer 16 and the selective growth mask 12 
using photolithography technique ((D) of drawing 4). Here, let the etc- < g nasf< S be s s Si0 2 aim 

[0048]Next a part of n-lnP substrate 10 of the selective growth mask [ which has been exposed in addition to 
etching nas „ 1 selective growt mask 12 bottom concerned is removed one by one using the dry 

•tchug m-troo ' - g gas for the dry etchini tim ; ed example 

The concave slot 21 is formed in the optica modulator region 200 b> pe arming sm 
depth of the oncave sk s n $ leeper than the position of the diffraction grating 14, i.e., the depth of 
unevenness of the diffraction grating 14. 

[004/JNe^ Sm - u entiy formed in the laser region 100 and the optical modulator region 200 is 

removed, The stray light absorption layer 20b is simultaneously formed on n-InP substrate 10 which the active 
layer 20a and the optical modulator region 200 exposed en the 1st cladding layer 16 of the laser region 100 08} 
* I the active layer 20a and the stray light absorption layer 20b are 

formed by the identical materia! and the same presentation, and the active layer 20a and the stray light 

> c meo with a level difference, respectively The active layer 20a and 

the stray light absorption layer 20b are constituted by the suitable cycle, for example, the layer of five cycles, 

romprist or OuChum; ever and a well layer (InGaAs) (not shown). 

[0048]The 2nd cladding layer 22a and 22b Is simultaneously formed, respectively on the act - 3 d the 
stray light absorption layer 20b 1(B) of drawing 5). At this time, the 1st cladding layer 22a on the active layer 20a 
» , *» - -orpttco iaver 20 j a 

difference, respectively. Thickness of the stray light' absorption layer 20b of the o* , e 20C N ' 

the 2nd cladding layer 22b is taken as the thickness to a position lower than the poshion of the active layer 20a. 
1 le*-s e ? 1 22h be p-lnP layer. 

[0049'jNexi after removing the selective growth mash 12 which rema rs - o ootf 
1 c - ed on the 2nd cladding layer 22a. 

[OOoOjNsxt. the 3rd clacks ed sn the field of the s optical 

modulator region 200. and the surface of the exposed substrate 10 using MOVPE method. Here, let the 3rd 
cladding layer 24 be nmnP layer. 

0t - hi? layer 24 of 

combine i tlve layer 20a. a t ~ adulation abso'p* v er 2 v. necordm 

to this en ^ cod bsorption ayer 28 is made into the suitable cycle, for example, the layer of 

„mvaso,, c sm a ~ - * a ? t Go * - a - - - " m- - - ^t t^ t me lie 

modulat >. c ? 

ai» rts el 4 t. i„ the 3im <$* m-" c ~< < t c 

active layer 20a. 

00CT T m manufacturing process of the DFS laser with a mod > it,. - after mentioning, above is performed by that 
well-known and the process : n which it deals. 

005.5 i'has - me 0 cladding layer 28 is selectively formed on the modulation absorption layer 26 using 
MOVPE mel'ica- here, the 4th cladding layer 28 is mads into p-fnP layer and the thickness s grown up unt I It 
becomes the almost same height as the 2nd cladding layer 22a of the laser region >00 ovo" - 0 5 
[0054] Next, after removmg the 2nd selective growth mask 20, the 5th cladding layer (p-!nP layer) 30 is formed 
o, v e 1 -o „ y- y? i ^ -"P ^ a - *~ c -o^ ig sa^e" 2e O'-av* "£ 2 

[OQSojNext, 'Pom the 54 h cladding laye- 30 of the laser region 100 to some substrates 10 of t^e attraction 



grating 14 bottom and from the 5th cladding layer 30 of the optica! modulator region 200 to the part of the 

substrate 10 of the stray light absorption layer 20a bottom are etched simultaneously, and a mesa-like optical 

waveguide Is formed (not shown).. Then, the embedded layer (SHnP layer) 46 (refer to drgwing j ) is embedded 

on both sides of a mesa-like optical waveguide. It is good to make mostly 'thickness of the embedded layer 48 at 

this time into the thickness about ths same with zhe upper surface of the 5th cladding layer 30. 

[OtiSeONext, a contact layer (not shown) is formed on the embedded layer 48 concerned end the 5th cladding 

layer 30. fo- e:eao ph ming vacuum depos-tlen. Here, let a contact layer . . p -InGsAs iayet, 

[005?jNext. photolithographic technique separates a contact layer in the field near ths „ regie?: ' and 

optica c I sceordms to this e ibedimes contact layer of fcl e>- s-cg 

' d > - " " ot ~a^ v-«- of the optical modulator region 200 ;s calied the 2nd 

contact layer 32b. 

[ 3 Next on the 1st co? tact ayer 32a, the 1st p type electrode 34 is formed, for example using vacuum 
"tL'Ci'to- i'v " , , ->e^ "f , Vf^; ms m d ; * m ,o S " 

e n type e de 3 ed also ear fa substrate o deposition 

Then, the antirefbetion film CAR coating film) 40 la formed in the emitting end surface 13 of the optical 
modulator region 200 using arbitrary suitable methods (drawing 2). The DFB laser with a modulator le completed 
through the process mentioned above. 

[0060 j According to the embodiment of the manufacturing method of this invention, the active layer 20a of the 
laser region 100 and the stray light absorption iayer 20b of the optical modulator region 200 are formed 
simultaneously, And since the 2nd cladding layer 22a and 22b of both the fields 100 and 200 is formed 
simultaneously, a routing counter can be reduced compared with the former. 

jj0S0A-cs i , - ~ - <~ >- » -v' - ~* - ~ . "oT aso a 

i od 1 ate DF tor at ad a^o ea 3 ted type 

semiconductor light corpuscle child by whom a semiconductor !as*» < ~ o n i sgrated or 

example, 

[0OS2jAfihough explained per [ having used / n-inP substrate / as a substrate } example, a Ga.As substrate etc- 

may be used, for example. 

[0063] 

i x ' ! " i ng to toe accumulated type semiconductor Tbd. co?e-;scT child of this invem-om 

- - \ provided below a modulation absorption layer, and the stray light absorption layer 

is provided from the hood part of an active layer and a modulation absorption layer to the position in front of the 
emitting o% 
For this reason, the stray light produced In the bond part of the active layer and the modulation absorption layer 
spreads fields (field below a modulation absorption layer) other than a »>< ^ caches 

ths stray- fight absfliptren layer 20b. Since rt will be absorbed by this s * rs into a strsn 

light absorption ayer. the b I * ^eguide light are .separable. Therefore, when performing combination 

with en optical fiber and a light corpuscle child, the part and fu ? • * " - ' m - m o-i-vc ' \ 

the stray light improve, 

o i *ye»- is provided to the posit! e bo <> en s surface of 

t 1 cal mod to < rt got ocrponer-s which were not absorbed by a stray light absorption layer 
f - v.1 -> s ^ v „ e - - " - 

reason, the returned light of the stray light in an omitting end surface can decrease, and the influence on an 
oscillation region can be avoided. Therefore, a light corpuscle child's quenching characteristic is improved, 
[0085jSince the active layer, the stray light absorption layer, or the 2nd cladding layer formed in an oscillation 
region and an optical modulator region is simultaneously formed at 1 time of a process according to ths 

method of the accumulated type semiconductor light corp » < ds Invention, a outing 
counter can be reduced compared with the former, For this reason, working efficiency improves remarkably. 



[Translation done.] 
* NOTICES * 

3F0 and INFIX ere net responsible for any 
dwagas caused by the use of this translation. 



IThis document has been translated by computer. So the translation may not reflect the ecgmal precisely. 



3,!n the drawings, any words are not translated. 
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S-C* D-3SG SDt g 

[Drawing Hit offers ; n order to explain the main structures of the accumulated type semiconductor light 
scrpusc ?teh perspective view in par 

d-vawi a i ~ :t> a A ~>o x - - xbe ^a - *»t uetures of the accumulates- type i3 r -c ,e rto hgnt 

corpuscle 

Drawings - gure to pla s trsnsfe lode! of waveguide light and the stray light. 

[Drawing 4 P £ cr explain g the n "ufaet g med;oa of s m ated type 

emico d < t ntbn 

Drawing 5j(A. ■■ iC era - explai ng a mufac - a 

[Description of Notations.! 
10: n~!nP substrate 
12: Selective growth mask 
1 4: Diffraction grating 

18: The 1st cladding layer (n-inGaAs layer) 
1 8: Etching mask 

20a: Active byer 

20b; Stray light absorption layer 

22a ?2b T'h? Ad sddiv.i yer InP !ayer) 

„«S ~^e 3 

28: .Modulation absorption layer 
28: Ire 4. .. o o r ayer) 
30: The trA no a P layer) 

32a; The 1st contact layer (p-lnGaAs layar) 
32b: The 2nd contact layer (pHnGa.As layer) 
34; The 1 st p 

38: The 2nd p type electrode 

38: N type electrode 

40: Antlreflection film 

46: En-Aeddsri layer 

100 base; reg n : ebon egien 

200; Optica! modulator region 



[Translation done.] 
* NOTICES * 

JP Q ana \WU arc- not respond Ale . any 
damages caused by the ass of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
A**'** shows the word which can not be translated 
3. In the drawings, any words are not translated, 
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[Drawing Ij 




[Drawing 3] 




[Drawing 4] 





?:: : is 



[Translation donej 



